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Design Note No. 10* 

Subject:. Special Designs of Single Cell Rectangular Conduits 

Special designs of single cell rectangular conduit cross sections may 
be obtained from the Design Unit at Hyattsville, Maryland. The criteria 
and procedures established for the structural design of these conduits 
are presented in Technical Release No. 42, "Single Cell Rectangular 
Conduits - Criteria and Procedures for Structural Design." A listing 
of 9477 standard designs is provided in Technical Release No. 43, 
"Single Cell Rectangular Conduits - Catalog of Standard Designs." 
Refer to these technical releases for an understanding of the nomen- 
clature and concepts used herein. 

Special designs may be desired because 

(1) 

(2) 

(3) 

(4) 

the required design mode is other than 01 for which the 
Catalog was prepared, 

the required external loading is beyond the range of 
loadings included in the Catalog, 

the required conduit size is beyond the range of sizes 
' included in the Catalog, or 

the required design is within the range of values included 
in the Catalog but the required design would have to be 
obtained by interpolation between widely different standard 
designs. 

Requests for special designs should be sent to: 

Head, Design Unit 
Engineering Division 
Soil Conservation Service 
Federal Center Building 
Hyattsville, Maryland 20782. 

The following information is required for each design requested: 

(1) the design mode, i.e., design mode = 00, 01, 10, or 11 as 
defined on page 3 of TR-43, eI 

(2) the clear height and width of the conduit, 

*F!repared by Edwin S. Ailing of the Design Unit, Design Branch at 
Hyattsville, Maryland. 



(3) the vertical and horizontal unit loads for load combination 
#l, i.e., Pvl and PHIL, 

(4) the vertical and horizontal unit loads for load combination 
#2, i.e., PV2 and PH2, and 

(5) alphameric data desired by requesting office, see last para- 
graph. 

The output for a special design includes the same information given 
with the standard designs in the Catalog. However the format of the 
output has been changed so that each design is contained on a standard 
8 x 10 l/2 sheet which may readily be filed in a design folder. 

Four example special designs follow. Special Design No. 14-SG illustrates 
normal output. The results are identified easily by reference on page 4 
of TR-43 and any standard design in the Catalog. Special Design No. 15-SG 
illustrates the format when Design Deleted Message No. 1 occurs, see 
page 5 of TR-43. Special Design No. 16-SG illustrates the format when 
Design Deleted Message No. 5 occurs, see page 5 of TR-43. If the number 
of trial designs made had been greater than 1, the two sets of slab thick- 
nesses given would not be the same. No examples of the occurrence of 
Design Deleted Messages Nos. 2, 3, or 4 are provided. The format when 
these messages occur is similar to Special Design No. 16-SG. Special 
Design No. 17-SG also illustrates normal output. However, if the number 
of trial designs made had needed to exceed 10, the design would have 
been terminated and a message given. 

Note that each special design contains two lines of alphameric data 
printed above the special design number. These two lines are used to 
identify job, state, date of design, and similar information. 



L .  
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SINGLE CELL 8FCTAF:GULfiR COI'DIJIT 

CROSS SECTlOb' DFSIGI! 
ELASTIC AFIALYSIS AF'D !IORKI"!c STRFSS DESI'!! A'l? US!=9 

SPECIAL DESlGPi PREPARFD BY THF DFSIGF' UF!IT PT I!YtTTSVILLE, "I? 
FOR 

EXA>.IPLE SPECIAL DESIGNS FOR OESIGIj ?!OTF. RFFFRFb'CF TRS. 42 I\Pv") 43. 
JOAN FOR ESA 12-30-69. 

SPECIAL DESIGN NO.- 14-SG DES I!;r! '107F=0g 

CLEAR SPANS ARE 7.03 I'1 Cl-1 A!!7 9.9a 1;1lcIE 

LOAD PARAMETERS ARE 
PV1=25500. PHl= 3758. PV2=1390?. P'!2=11263. 

PJU'IBER OF CYCLES ?FI?,!JIRF') FOR COllVFR';=F!r:F= 1 

NUIIBER OF TRIPL DFSI';MS PIADE = 1 

REQUIRED SLAB THICKh'ESSES ARE 
TTOP= 42.06 TSTOP= 24.150 TSIOT= 3c p(d . TBOT= 43.119 

CONDUIT QUAFlTlTY = 11.7083 C!J.YDS.PF? FT. 

REQUIRED STEFL AREA illtXIM!J?d STFFL SPArlp'G 
A( l)= 4.61 SC 1)= 3.38 

A( 2)= 0.38 SC 2)= lZ.rtrr 

A( 3)= 0.77 St 3)= 3.38 

A( 4)= j.38 St 4)= 18.fld 

A( 5)= 9.61 S( 5)= 1e.pq 

A( 6)= 0.3$ S( 6)= 18.fl!3 

A( 7>= g.64 SC 7)= lP.fl3 

A( 8)= 0.32 S( 8)= 18.139 

A( 9)= 0.69 SC 9)= 18.flo 

A(la,= 0.34 S(lO)= l?.II1 

A(ll)= 0.77 S(ll)= 2.41 

A(12)= Q.38 S(12)= 18.82 

A(13)= 4.62 S(13)= 2.41 

A(14)= g.38 S(14)= 18.0b 

POINTS OF INFLECTION ARE 
PI (01,= 4.50 PI(c)7)= r1.q P!(13)= 4.5i: 

POSITIVE ApIC!!ORAGE REc'U!Rrr.IFt!T= 1094 

*"** END OF DFSlr;!l **** 
* * 





* 

s 1 rmE CELL RECTANGULAR COvDu I T 
CROSS SECT I OP’ DES I r,pI 

ELASTIC ANALYSIS ApjD WORKING STRFSS DESIGI? PRF USED 

SPECIAL DESIGN PREPARED BY T!-IF DESIG:rl UIIIT AT YY4TTSVILLF, Fl3 
FOR 

EXAiYlPLE SPECIAL DES IGWS FO? DES1 c:F! NOTE. RFFEREPlrF TRS. 42 PF’D 43. 
JOAN FOR ESA 12-30-59. 

SPEClbL DESIGN NO.- 15-SG DFS Ir;F' YODF=ll 

CLEAR SPAb!S ARE 7 .go t-i I r;ti AF!D 9.00 WIDF 

LOAD PARAMETERS ARE 
PV1=25580. Pl!l= 375@. pv2=139g!!. PF!2=112fl4. 

NUMBER OF CYCLFS REQUI RFD FOR CONVFR?FHCF=33 
NWBER OF TRIAL DESIC’PJS ‘IADF = 1 

DESIGN DELETED, SEE MFSSA~F vo. i 

* 





. . 

* \ * 

S I F’r;LF CELL RECTANG!JLpR COt,‘DUI T 
cRoss SECTI or! DES I r;~ 

ELASTl C AtlALYSI S /!ND :JORKI 111; STRFSS 3FS 1 cbl C\RF IJSFD 

SPECIAL DESIGN PREP~~,~ED BY THF DFSIGF! urtlT AT t.jYriTTsvlLt F, ‘4~ 

FOR 

EXAI.IPLE SPECIAL DESIGNS FOR DESIGN NOTE, RFFFRrMr:F TRS. 42 AF:9 43. 
JOAN FOR ESA 12-3d-69. 

SPECIAL DESIGN NO.- 16-SG DFS IC:r’ VODF=l~ 

CLEAR SPANS ARE 7.60 HI r;ti A.ND 3.03 WIDF 

LOAD PPRAMETERS ARE 
PV1=2 55dll. PHl= 3 750. PV2=139PC. Pt!2=112go. 

NUMBER OF CYCLES 9ECIUI RFD FOR COr’VFRr,ENCF= 7 
NUEIBER 3F TRIAL DESIGNS F1ADF = 1 

REQUI RED SLAB TF! 1 CKF’ESSES ARE 
TTOP= 42.00 TSTOP= 48.06 TSBOT= 54.09 TBOT= 43. ?fl 

42.118 48.33 54,fl11 43. rrcl 

DFsl G:J DFLFTFD, SFE !~IEssn’;r ND. 5 

**** vD OF DFsl?!q **** 





SINGLE CELL RECTANGULAR COt?UIT 
CROSS SFCTIOF? DFSIGN 

ELASTIC ArlALYSIS AND WOXKIF'G STRESS DFSIGP! PR!= USFD 

SPECIAL DESIGN PREPARED BY T!!E DESIGb! Ub!lT AT HYATTSVILLF, ?,lD 
FOR 

l 

EXAMPLE SPECIAL DESIGNS FOR DFSIGN b!OTE. REFF?=t'CF TRS. 42 bGD 43. 
JOAN FOR ESA 12-30-69. 

SPECIAL DESIGN NO.- 17-SG 3FSlcbl !103F=flfl 

CLEAR SPANS PRF 6.00 HICP bN9 12.83 WIDF 

LOAD PARAMETERS ARE 
PVl= 68$c3. PF!l= B. PV?= 4bb?. ?H?= 24Tjo. 

NUPIBFR OF CYCLES RFCUIRFD FOR CO!IVFRGF"!CF= 1 
NUrlBER OF TRIAL 3ESIGF!S :IADF = 6 

REQUIRED SLAB THICKWESSES ARE 
TTOP= 31.00 TSTOP= lG.'i'II TSBOT= 21.630 T33T= 33.35! 

CONDUIT QUAFITITY = 3.6646 Cy.YDS.PFR FT. 

REQUIRED STEEL ARE/! ';I ,b X I : I U Pi S T F F L S P P, r 1 f  ' f- 
A( l)= 

A( 2)= 

A( 31= 

PC 4)= 

A( 5)= 

A( 6)= 

A( 7)= 

A( 8)= 

A( ?I)= 

A(lb)= d.24 

A(ll)= 0.77 

A(121 = 0.38 

A(13)= 2.76 

A(141= U.38 

POINTS OF INFLECTION 
PI(dl)= 5.89 

2.58 

8.37 

0.74 

6.37 

0.41 

0.33 

0.43 

0.22 

0.48 

ARF 

SC l)= 7.59 

S( 2)= l?.SE 

SC 3)= 12.g3 

SC 4)= 5.27 

S( S)= le.pd 

SC 6)= 18.il0 

S( 7)= 1e.ga 

S( C)= lS.C5 

S( 9)= le.::3 

S(l:i)= as.DI? 

S(ll)= 5.43 

S(12)= 1c.ga 

S(13)= 5.43 

S(lJ+)= lS.i"l! 

Pl(37)= 9.2 PI (13)= G.!, 0 3 

* 




